Urokinase-type plasminogen activator (uPA) decreases hepatic SR-BI expression and impairs HDL-mediated reverse cholesterol transport.
The aim of the present study was to investigate the effect of urokinase-type plasminogen activator (uPA) on the expression of the scavenger receptor class B type I (SR-BI) in hepatocytes, and its impact on the removal of HDL-cholesteryl ester (CE) in the liver. Huh7 hepatoma cell lines were incubated with increasing concentrations of uPA. uPA dose-dependently decreased SR-BI protein expression, as determined by flow cytometry (FACS) and by Western blot assays, and down-regulated SR-BI gene expression. Functionally, uPA decreased both the cellular binding of HDL to Huh7 hepatocytes, and the selective uptake of CE from HDL, as determined by several methods including BODIPY staining, cellular cholesterol determination and chasing radio-labeled CE transfer from HDL to the cells. These results were further confirmed using primary rat hepatocytes. The effect of uPA on hepatic SR-BI expression was mediated via binding to the uPA receptor (uPAR). In vivo, SR-BI protein and gene expressions were found to be increased in hepatocytes derived from the uPAR-KO mice compared to C57Bl/6 mice, and in parallel HDL-cholesterol levels in plasma derived from uPAR-KO mice were decreased. Moreover, deficiency of uPAR significantly accelerated the plasma decay of injected HDL-[(3)H]CE. The results of this study suggest that uPA decreases the removal of HDL-CE in the liver via suppression of the hepatic SR-BI expression. Impaired reverse cholesterol transport (RCT) may result in atherogenic dysfunctional HDL metabolism and may contribute to atherosclerosis development.